Green public procurement is a public procurement, which integrates environmental considerations into the public procurement process, and it is considered to be an appropriate tool seeking to reduce negative impacts on the environment. Therefore this paper aims to analyze results of green public procurement implementation in Lithuania over the 2008 -2010 year period, considering its scope and possibilities for reducing environmental impacts.
Introduction
Green public procurement (GPP) is a public procurement, which integrates environmental considerations in the public procurement process and takes into the consideration the entire life cycle of the product or service (CEC 2008) . In addition, it is considered to be appropriate and one of the most effective tools seeking to reduce negative impacts on the environment (EEA 2008 , Evans et al. 2010 , de Leonardis 2011 . It is estimated that applying GPP some countries have reached considerable environmental impact reductions in terms of CO 2 (PricewaterhouseCoopers, Significant and Ecofys 2009) . De Leonardis (2011) suggests that 60 million tons of CO 2 could be saved if all public entities in the EU would require all electricity supplied to be green.
Quite a big share of public expenditure of governmental and public institutions is allocated for public procurements (PP). Governmental procurements account around 17% of gross domestic product in the EU (http://ec.europa.eu ). Hence, these volumes create high possibilities to perform GPPs and influence the solutions of both environmental impact reductions and sustainable development targets (CEC 2008) , as well as the whole economy (Michelsen, de Boer 2009) .
Lithuanian government has approved the National Program for the Green Public Procurement Implementation 2007. The aim of this program is to promote GPP and ensure that purchased goods and services would be as environment friendly as possible (National Program for Green Public Procurement Implementation 2007). Lithuanian national strategy for sustainable development (NSSD 2009) also aims to reach the level of the leading EU countries in GPP application until 2020. Hence, this is quite a challenging target, as in some countries GPP accounts to 50% and more of all PP (Evans et al. 2010) .
Despite the fact that the concept of GPP was theoretically grounded in 2007, practical aspects of implementation and achieving these goals have not been analyzed in Lithuania. Therefore, the aim of this study is to analyze results of green public procurement implementation in Lithuania over the 2008 -2010 year period, considering its scope and possibilities for reducing environmental impacts.
The paper is structured as follows. First some methodology issues are presented. In section 3.1 the volumes and main procurement object groups of GPP in Lithuania are presented. Section 3.2 presents some missed possibilities of environmental impact reductions of three product groups. And at the end some conclusions are drawn.
Methods
Data for the study are obtained from the Public Procurement Office of Lithuania. Possibilities of GPP for mitigation of an impact on the environment are estimated referring to the results of the Study on Integrated Environmental Impact of Implemented Public Procurement (Study on integrated… 2008).
Overall volumes of PP and GPP, structure according procurement object and main products groups, as well as main purchasers are analyzed and presented in the paper.
Estimating a potential for environmental impacts reduction, it was assumed that 50% of all purchased goods would have been "light green" or "dark green" depending on the environmental criteria applied. "Light green" is considered to be a product with up to 3 environmental criteria applied, "dark green" with 3 and more environmental criteria, mainly related to energy consumption (Study on integrated… 2008). The particular environmental criteria are not specified in the study, as the study is aiming not at the efficiency of different criteria, but at overall environmental impacts mitigation possibilities of GPP.
The potential for environmental impact mitigation of GPP was expressed in greenhouse gases -CO 2 amount (on the CO 2 calculations and related methodology see more in the Study on Integrated… 2008). The threshold of 50% was chosen according to the expressed goals to reach the most advanced EU countries in the field of GPP (NSSD 2009), having in mind that GPP amounts to half of all public procurements in some leading countries of the EU (Evans et al. 2010 ).
Results and Discussion

Trends and volumes of GPP in Lithuania
Recently the number of public procurement contracts (except the year 2009 due to the economic crisis) is significantly growing in Lithuania. Over the period of 2001 -2010 the number of public procurements nearly tripled. The financial EU support has significantly increased the number of purchasing institutions which have to follow the Law on Public Procurement (1996) . Hence, this has led to the increase in the number of the public procurement contracts, too ( Figure 1 ). The value of performed PP amounted to 10.9 billion of litas in 2010. After the launching of the Green Procurement Policy in 2007 in Lithuania, environmental criteria started to be applied to public procurements. Environmental criteria were applied to 729 processes of PP in 2010 (Figure 1 ). However, it is noticeable that practical implementation of GPP in Lithuania is not smooth and is far from achieving the foreseen objectives yet. It has been estimated that in the year 2007 GPP accounted to 5 % of all public procurements. Then analyzing the value of performed procurement, GPP made up to 18.4% of the value of all public procurement (1641.1 million LTL) in 2010 ( Figure 2 ). Nevertheless, it is worth mentioning that over the short history of GPP in Lithuania, the monetary value of performed GPP is also decreasing (Figure 2 The biggest share of performed GPP is applied to purchased works (82.1%), mainly related to the construction (Figures 3, 5) . Services accounted to 9.3% and goods -to 8.6% of all value of GPP in 2010 (Figure 3 ). The share of the value of goods and services is on a slightly increasing trend. (Figure 4 ). Undoubtedly, it should be positively evaluated that the value of GPP was much higher and amounted to 24% of overall PP value of organizations which must apply environmental criteria to their PP.
However, rather a low number of GPP could be determined by some lack of political commitment like clear and applicable GPP procedures, particular targets and defined responsibilities. Then analyzing main product and service groups to which environmental criteria were applied most, it is seen that construction works account to more than 80% of all products and services purchased ( Figure  5 ). This includes motorway construction, road maintenance and repair, school construction and renovation, street construction, etc. Architecture, construction and engineering services made up 2.7%, agriculture, forestry horticulture, and aquaculture and apiculture services -3.1% of all purchased products and services, according their value ( Figure 5 ). Among the institutions, which have to apply environmental criteria to their procurements, the biggest share of GPP contracts (according to the green procurement value) in 2009 was allocated to the Lithuanian road administration (34%), public institution "Plačiajuostis internetas" (12%) and the Municipality of Druskininkai (5%). State company "Regitra" performed 5% of all GPP, "Lietuvos geležinkeliai" -2%, according to their monetary value ( Figure 6 ). This could be associated mostly with the investment in infrastructure and application of environmental criteria for the purchasing construction works and services. Summing up the results of the volumes of GPP it should be stated that relatively high commitments are foreseen and some progress is going on. However, the number and the value of performed GPP are low and insufficient to compare to the foreseen goals and expected environmental-economic benefits.
One of the obstacles for a wider application of environmental criteria to public procurement is lack of "green' products and services in the market, as well as the notions that "green" products are more expensive. Also there is a prevailing lack of information on the benefits and resource consumption, and environmental pollution over the whole life cycle of products and services. The barriers also include insufficient knowledge on environmental criteria and practical experience on GPP application. Furthermore, not clear responsibilities in GPP, rather unambitious or nonexistent political will and absence of responsibility for environmental impacts during the whole product or service life cycle harden a wider application of GPP to practise.
Nevertheless, it is important to proceed with the foreseen strategic goals, provide relevant information and support GPP specialists (with examples of procurement technical specifications, website, etc.) and business (on investments in green technologies, green markets, possible benefits and possibilities, etc.), spread best practice examples and strengthen political commitment at the national and local level. As de Leonardis (2011) states more mandatory behaviour rather than recommendations are needed in this area. And according to Michelsen and de Boer (2009) 
Possibilities of GPP for environmental impact reduction
Evaluating possibilities of GPP for environmental impact reduction, it has been determined that purchasing the products that meet certain environmental requirements is a useful tool to reach the foreseen goals (Evans et al. 2010) . It is estimated that more efficient toilets and taps in public institution buildings could reduce water consumption by 200 million m 3 (de Leonardis 2011) and purchasing energy efficient computers could reduce greenhouse emission by around 830 thous. tons of CO 2 equivalents in the EU (Nissen et al. 2009) .
These possibilities could be employed in Lithuania, too. However, based on already accomplished procurements, the analysis reveals that some possibilities of reducing environmental impacts in terms of CO 2 have been missed in a Lithuanian case. To compare to the benefit achieved, our estimations show that in the case of personal computers 2 times more of CO 2 could have been saved, in the case of printers -12 times and in the case of vehicles 20 times more of CO 2 could have been saved additionally if environmental criteria had been applied to 50% of particular performed procurements during the period from the 1 th of January to the 1 th of October in 2008 (Figure 7 ). Only then up to 3 environmental criteria would have been applied to the procurement ("light green"), in the case of personal computers 68.6 tons of CO 2 would have mitigated per year, in the case of cars -55.3 tons of CO 2 , laser printers -2.1 tons of CO 2 per year would have been saved.
If then more than three environmental criteria had been applied ("dark green", 89.9 tons of CO 2 emission could have been reduced, in the case of printers -5.9 tons of CO 2 .
Altogether, if then environmental criteria had been applied to the half of the products in those three groups of goods, depending on the number of environmental criteria applied, 126 -150 tons of CO 2 could have been saved instead of reduction in 50.5 tons mitigated in 2008. This means that compared to the achieved GPP results, additionally at least 75.5 tons of CO 2 emission could have been reduced.
Hence, it is especially important to speed up the development of GPP in Lithuania, ensuring not only lowering negative impact on the environment, but also developing the market for environment-friendly goods and services. Provision of appropriate information for business and procurement specialists as well as more clear commitments for purchasing organizations could be beneficial for fosterage of GPP in Lithuania. To ground all these measures and tools, more accurate analysis of GPP, tender calls and actual purchase contracts, as well as the main objects and purchase areas, skills and needs of purchasing institutions would be beneficial and are open for further research. 
